Research on dictionary use is a relatively new field in lexicography. Among them, the empirical studies which were few before 1990s has gained ground over recent three decades. Using data of 35 articles from International Journal of Lexicography (1987Lexicography ( -2017, this study renders an analysis of the empirical research trends in the field of dictionary use. The analysis mainly focuses on the research topics, research methodology, and the changes that have occurred in the field. The results show that while some hot topics (e.g., the effectiveness of dictionary use or of certain dictionary information) have remained popular over the past two decades, some topics, e.g., the exploration of dictionary using process have received an increasing attention, but some others, e.g., the investigation on habits and needs of dictionary use, have witnessed a decrease of interest recently. Furthermore, researchers have improved the methodological standards for recent studies. As for data analysis, more complicated statistic approaches, rather than pure descriptive statistics, have been adopted. Finally, based on the analysis on previous studies, this paper offers suggestions for further research trend.
Introduction
Before the 1980s, there were fewer dictionary use studies as compared to those on dictionary itself. Early in the 1980s, Hartman (1983) argued for more research of dictionary look-up behaviors for a full understanding of dictionary use. Ten years later, Béjoint (1994) pointed out that until 1990s, none of the general books of lexicography published had been concerned about users' behavior or habits in dictionary use.
In the 1980s and 1990s, the well-known "big four" (Oxford advanced learners' dictionary, Longman dictionary of contemporary English, the COBUILD English dictionary and the Cambridge international dictionary of English) launched a competition in the EFL dictionary market (Nesi, 2014) . Since then, a substantial body of research have probed into dictionary use from a variety of perspectives, specifically on topics like comparisons among monolingual or bilingualised dictionaries (Atkins & Varantola, 1997) , effectiveness of paper versus electronic dictionaries (Nesi, 2000; Lew, 2016) , and usefulness of a certain type of dictionary information (e.g., meaning, grammar information, or example sentences) for second language learning (Dziemianko, 2010; Nurmukhamedov, 2017) . In addition to those topics, the recent decade also witnessed the occurrence of a new focus in this field-the exploration of dictionary use process in language learning (Lew et al., 2018) . The development of dictionary use research, in some degree, accords with the advancement of general dictionary research, and also reflects the progress which other disciplines, such as psychology, cognitive science, second language acquisition etc, have achieved.
In brief, dictionary use research, carrying out from a variety of perspectives, constitutes one of the significant elements in the current lexicography research.
Recent research in lexicography is more concerned with the dictionary use research than ever before. In 2011, a special issue of the International Journal of Lexicography has devoted itself in full to the empirical study of dictionary use. In addition, within the recent 5 years, more articles concerning dictionary use appear in international top journals. This article tends to render an analysis of the empirical research on dictionary use so as to explore the research features and development tendency in this field.
The research questions are: a. What is the current state of dictionary use in lexicography in terms of research focuses, data collection methods and data analysis methods?
b. What will be the development tendency for future dictionary use research?
Current State of Dictionary Use
The present study aims to investigate the features of previous studies on dictionary use which were published in International Journal of Lexicography (IJL) during the past thirty years . Among the 402 research articles published in this period, there were 43 articles concerning dictionary use, and 35 articles among them were empirical studies. The distribution of IJL articles on dictionary use since its first publication is presented in Table 1 . It can be seen that first, in the early stage when IJL was published (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) , there were extremely few studies focusing on dictionary use, and no empirical study in this filed was published in IJL during that period. The interests on dictionary use rose on the second stage (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) ). There were altogether 11 studies (25.5%) in this decade focusing on dictionary use, and most of the studies were empirical or experimental. In the third stage (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) , the number of dictionary use studies has risen to 31 (72.1%), and 26 studies among them were empirical studies. Figure 1 shows the different research types in different stages over the last thirty years.
Figure 1. Research types in three stages
This figure reveals the general trend of the increasing interests on dictionary use in lexicography over the recent thirty years. More specifically, most of the existing dictionary use research adopted the empirical or experimental paradigm, in which the results and conclusions tend to be more valid and scientifically convincing. Vol. 8, No. 6; 2019 In the following sections, we are going to focus on different aspects of the existing dictionary use research so as to explore its development features over the recent thirty years.
Change of Research Focus
There were no empirical studies published in IJL in the period of 1988-1996. Most of dictionary use overviews published at that time were about expert opinion, intuition, or purely deductive reasoning. From the year of 1997 to the year of 2017, with the emergence of empirical studies, researchers mainly focused on the following five categories, namely, strategies or habits of dictionary use; effectiveness of dictionary use; selection or preference of dictionaries; dictionary using process; dictionary needs. Table 1 shows the distribution of different research focuses. Since it is from the year of 1997 that the empirical studies in dictionary use started, this section focuses on the research period from 1997 to 2017. It can be seen that in the period of 1997-2006, researchers paid much of their attention to the strategies or habits of dictionary use. They explored how dictionary users consulted dictionaries at a more indirect level, specifically which strategies and were used in the consultation process. For this type of research, questionnaires were used in most studies. In a more recent period (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) , most of the attention was paid to the effectiveness of dictionary use, and the comparison was among the effectiveness of different types of dictionaries, or the effectiveness of dictionary use in a variety of learning tasks. In this period, some researchers placed the dictionary use research in a specific learning context, and treated "dictionary use" as a supplementary component in language learning process. Furthermore, dictionary using processes were explored by means of psychological methods, such as the eye-tracking and think-aloud methods. As compared with the period of 1997-2006, the most recent period saw more studies exploring how users consulted dictionaries by means of more direct ways.
Methods for Data Collection
Wiegand (1998, p. 569) identified four main types of data investigation techniques for user research: observation, written surveys, experiment/test, and content analysis of interviews. He also argued that these four methods can and should be combined in a variety of ways. The same classification was reiterated more recently by Nesi (2014) , who further asserted a combination of surveys, observations, and tests to be clearly beneficial in dictionary research. In their work, He and Zhang (2009) e. Test: not a strictly controlled study; to ask users to use dictionaries for a task and report the use; f. Experiment: controlled studies with independent and dependent variables.
According to the degree of being direct in data collection, the methods for data collection can be listed in the following scale (He & Zhang, 2009 ):
observation questionnaire interview think-aloud test experiment (indirect, less controlled) (direct, controlled) Table 3 and Figure 2 show the distribution of different data collection methods. In the period of 1997-2006, among all the studies, the following three methods were used most frequently, namely self-report (27%), questionnaire (18%) and experiment (36%). However, in a more recent period (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) , most of the empirical studies adopted the way of doing an experiment (61.5%) for dictionary use research, and some studies jel.ccsenet.org Vol. 8, No. 6; 2019 used test (11.4%) for data collection. self-report and questionnaire were adopted by fewer studies in 1997-2007 than those in the period of 1997-2006. In addition, certain studies in 2007-2017 started to adopt interview (7.6%) and think-aloud (7.6%) to collect data. It was revealed that most of the recent studies were concerned with more direct and controlled methods in the dictionary use research. The following figure shows the comparison of data collection methods in different periods.
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Figure 2. Comparison of data collection methods in different stages
There is another finding for the application of methods in data collection. In recent years, researchers preferred to adopt more than two methods to collect data in a single study. This tendency for methodological tri-angulations makes the process of data collection more valid and convincing, since dictionary use process is complex and a combination of different methods can be more revealing.
Data Analysis Method
When numerical data are involved, there are two statistic methods for data analysis: descriptive statistics and inferential statistics. Inferential statistics cover both parameter test and non-parameter test. The data analysis methods used in previous dictionary use empirical studies were summarized in Table 4 and Figure 3 . It shows that i). as a basis for inferential statistics, descriptive statistics was adopted and presented in most studies (5 out of 9) in the period of 1997-2006. For the period of 2007-2017, six studies presented the descriptive statistics. As a pre-condition for further inferential statistics, descriptive statistics was necessary although it was not presented in the related studies; ii) as far as inferential statistics is concerned, most studies in the more recent period (2007-2017) adopted parameter test, and among them ANOVA was the most popular method for data analysis. When compared with the non-parameter test, parameter test is more sensitive to the differences among groups and is more revealing when dictionary use effectiveness or process is concerned in the studies. Figure 3 . Comparison of data analysis methods in different periods
Summary of the Findings
Recent three decades witnessed the rapid development of dictionary use. Based on the analysis of the existing dictionary use studies published in International Journal of Lexicography, the following findings have been revealed in terms of research focus, methods for data collection and methods for data analysis.
a. There are great changes about research focus in different periods. While some hot topics (e.g., the effectiveness of dictionary use or of certain dictionary information) have remained popular over the past two decades, some topics, e.g., the exploration of dictionary using process, the effectiveness of e-dictionary/online dictionary, have received an increasing attention, but some others, e.g., the investigation on habits and needs of dictionary use have witnessed a decrease of interest recently.
b. Methods for data collection in dictionary use studies underwent a big change as well, shifting from the pure application of questionnaire to methods triangulation, including the simultaneous use of test/experiment and questionnaire/interview. Most of the studies tend to adopt more direct and controlled methods. In a single study, multiple methods for data collection were used. Data collected from different channels prove to be more revealing and make the results and findings more reliable.
c. As compared with the initial stage of dictionary use research, the recent decade sees an increase in the adoption of inferential statistics, especially the parameter test (e.g., ANOVA and t-test). The involvement of more complicated statistics accords with the development of research methods in applied linguistics and lexicography.
Conclusion
Dictionary use, as a crucial learning activity, involves a range of different factors, and the fundamental three factors are the goal of dictionary use (why users need to consult a dictionary), dictionary use process (how they consult a dictionary), and the effectiveness of dictionary use (what is the effect of the dictionary use) (Nesi, 2000) . The present paper examined the existing studies on the following three corresponding elements: research focus, data collection methods and data analysis methods. They are shaped by each other. The specific focus of a single study determines the adoption of a particular method for data collection; and in turn how data are collected influences how they will be analyzed.
Once research on dictionary use is counted as a branch of science, Cohen and Manion's (1994) Vol. 8, No. 6; 2019 stages through which a science normally passes can be adopted to identify the development of the research. Cohen and Manion (1994) set out the sequences as follows:
I. Definition of the science and identification of the phenomena;
II. Observation stage: to identify and label the relevant factors or variables, and to develop categories and taxonomies;
III. Correlational research: variables and parameters are related to one another and information is integrated as theories begin to develop;
IV. Moving from correlation to causality: to systematically manipulate variables to see if experiments will produce expected results;
V. The establishment of a body of theory as the outcomes of the earlier stages is accumulated.
VI. The use of the established theory to resolve problems or as a source for further hypotheses.
According to the above sequence, until the end of the 1980s, research on dictionary use fell into the second stage (Tono, 2001) . Surveys and case studies were adopted as the primary methods. In the 1990s, the growing interest in vocabulary learning gave rise to more empirical studies into the effect of dictionary use on vocabulary learning, most of which belongs to the stage III or IV.
In the early 2000s, the popularity of task-based language teaching attracted more attention to the use of dictionary in different types of tasks. This leads to a progress into stage IV, at which researchers manipulated variables to explore causality in an experiment setting. In a more recent decade, dictionary use research was influenced greatly by the development of other fields in applied linguistics, such as psycholinguistics and second language acquisition. It is possible for researchers to explore the use of a dictionary from more direct perspective by means of more advanced psychological experiment technologies. As such, we witnessed the occurrence of studies which adopted more directed methods for data collection, such as eye-tracking and E-prime. It is certain that the approach toward research on dictionary use become more and more scientific.
In brief, the development tendency for future studies of dictionary use can be outlined as follows:
a. The focus of dictionary use research tends to be more task-concerned than ever before. Specifically, more and more studies will take place in a language learning task setting which makes the design of future studies to be replicable and the results of those studies to be of practical value for language learning and pedagogical lexicography.
b. Influenced by the methodological progress in some related fields of applied linguistics, such as language teaching, second language acquisition and psycholinguistics, dictionary use researchers managed to improve the methodological standard to a higher level, including the use of psycholinguistic methods for data collection, the scientific design of experiment or quasi-experiment etc.
c. In response to the advancement of data collection methods, future studies prefer inferential statistics for data analysis, including both parameter and non-parameter tests. This makes research results more revealing and convincing.
It is expected that future dictionary use research, with a combined interest in both lexicography and language learning, would provide more scientific results and offer valuable suggestions for both fields.
